The bacteriology of human excretions, particularly sputum and urine, has given rise to considerable difficulties in interpretation. Kass (1957) contributed much to the better understanding of the significance of non-catheter urine culture when he introduced the concept of colony counts, in an effort to distinguish between infected urine and urine from normal persons contaminated by urethral flora. Lower respiratory tract infections may likewise show a heavy growth of commensal organisms, because of the necessity to traverse a heavily contaminated oropharynx. In respect to sputum sampling there are additional difficulties in view of the lack of homogeneity within the specimen. Results of sputum culture have been improved following the development of digestion techniques, but in using these combined with direct culture there is still difficulty in deciding whether the bacteria grown are significant or not, and no reliable measurement of bacterial numbers is possible. Dixon and Miller (1965) investigated the value of diluting sputum before culture. They concluded that a routine dilution of 10-4 excluded the great majority of contaminating organisms and allowed a more meaningful report to be made. Monroe, Muchmore, Felton, and Pirtle (1969) quantitated microorganisms in the sputum of a group of patients with pneumonia, and they found that probable pathogens occurred in numbers of 107 organisms per ml or greater. This work was confirmed and extended by Pirtle, Monroe, Smalley,
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Received for publication 19 January 1972. A critical analysis of sputum culture results from our laboratory showed that there was frequently a good growth of a potential pathogen when clinical evidence for infection was equivocal and there was a tendency for the laboratory to make an excessive number of false positive reports using standard culture methods. These false positive reports are misleading and make it difficult to manage cases effectively, and they may lead to unwarranted and undesirable antibiotic usage.
The combined technique of sputum homogenization and quantitative culture has definite advantages, but to be of use in the busy diagnostic laboratory it needs to be relatively simple and economical of time and materials. Mucoid sputum is a difficult material to process and with this in mind we have adopted a dilution technique which is practical, simple, and quick. The aim of the present study has been to utilize this technique for sputum dilution and quantitative culture in an endeavour to improve the correlation between the laboratory report and the patient's actual clinical condition. The presence of potential pathogens in sputum at a number greater than 107 organisms per ml was considered to be compatible with active infection, and this level of significance is the same as that adopted by Monroe et al (1969) .
A 2 Add 2 ml of 2 % N acetyl L cysteine to the sputum and shake at room temperature for five minutes using a Dynamax flask shaker.
3 Pour liquefied sputum into 100 ml 01 % peptone saline and shake before further dilution. 4 Reweigh container to determine the weight of sputum by difference. Each gram of sputum was considered to have a volume equivalent to 10 ml. 5 Make a further dilution of the first peptone sputum mixture into a second 100 ml of peptone saline to give final dilution 10-4 The actual volume used, depending on the weight of the original sputum, eg, 2 ml of original sputum pipette 0-5 ml peptone sputum mixture; 0 5 ml pipette 2 ml. 6 A standard dropper delivering 40 drops per ml was used to dispense 1 drop of the 10-4 sputum dilution onto the surface of a culture plate and spread.
Culture media used were Ward and Rudd plate incubated anerobically, MacConkey plate, blood plate, and a chocolate bacitracin plate (for haemophilus sp) all incubated aerobically at 37°C.
UNDILUTED CULTURE TECHNIQUE
The surfaces of culture plates were inoculated with homogenized sputum using a wire loop.
ASSESSMENT OF GROWTH ON PLATES
Growth of potential pathogens using diluted and undiluted sputum was recorded as no growth, less than 25 colonies, 25-100 colonies, 100-400 colonies, confluent growth. The majority of cases were readily classified using these criteria; however, a small number of the cases were difficult to classify and these were referred to an independent assessor for his opinion. If a case could not be classified by either the original observer or the independent assessor it was excluded from the study (two cases).
Results and Discussion
For the purpose of this study we From the results presented it can be seen that the technique of sputum dilution before culture is as reliable in cases with probable chest infection as the more concentrated culture of homogenized sputum.
However, in respect of the examination of sputum from uninfected cases it has the marked advantage of eliminating from serious consideration those organisms which, although potential pathogens, are present in sputum at a count of less than 107 ml, ie, if a microorganism is present in relatively small numbers it is probably not significant. The study reported has shown a marked reduction in false positive reports in cases where sputum was cultured quantitatively and the criterion for infection considered to be more than 25 colonies of a given potential pathogen on the dilution plate.
